Abstract. In [1] Jian Liu established a novel inequality about an arbitrary point in the plane of a triangle. He also put forward a conjecture about a parameterized version of this inequality. In this paper, we proceed to give a proof of this inequality facilitated by a combination of computeraided calculations and traditional planar geometry. This proof demonstrates again the strengths of the real algebra methodology develped over time by Ritt, Wu, Yang, Yang, Xia, et. al. 
Introduction
For a given triangle ABC , let a , b , c denote the side lengths BC , CA, AB respectively. Let P be a point in the plane of the triangle. Denote the distances from P to the vertices A, B, C by R 1 , R 2 , R 3 and the distances from P to the sides BC , CA, AB by r 1 , r 2 , r 3 respectively.
In a recent paper [1] , Jian Liu gave the following two inequalities: In this paper, we present a proof of the above-mentioned proposition.
Several lemmas
In order to prove proposition 2, we first give several lemmas: LEMMA 
where 
LEMMA 3. Let x, k be non-negative real numbers, then the following inequality strictly holds:
Proof.
When k = 0, 1 , deducing from k 0 and lemma 1, the following inequality holds:
and formula (2.1) can be transformed into the form:
2)
4(1+t) , t 0 , then formula (2.1) holds. As a matter of fact, if t = 2, namely k = 1 4 , then the following inequality holds:
If t = 2, then according to lemma 2, the following inequalities hold: where
Note that T (t)'s discriminant < 0, by applying lemma 1 ,
, t 0 , by applying lemma 2 , then the following inequalities hold: 
) and
holds. So when ( 
By lemma 1 , it is easy to obtain the following inequalities: 
(by ref [4] example 1, lemma 3 and lemma 4 ), then 
Meanwhile f 2 (x, k) can be transformed into the form of formula (2.2). By lemma 2 , the following inequalities hold:
So the conditions of formula (2.3) in lemma 2 holds. Hence f 2 (x, k) 0 holds. So the proof of lemma 4 is completed.
LEMMA 5. Let x, k be the non-negative real number, then the following inequalities hold:
Proof. The coefficients of
For example, for the proof:
(where a 0, b > 0). Apply the substitution type formula (2.5), then: 
For arbitrary real numbers x , y, z, the inequality holds only if the inequality
holds. Based on the argument presented above, the proof of the proposition is completed.
Proof of Proposition 2
Proof. Let (x, y, z) be the coordinates of point P with respect to triangle ABC (where x , y, z are real numbers such that x + y + z 0), and
then (for ref [1] )
Substituting the above equalities and λ = 1/(1 + λ ) into formula (1.2), then the inequalities can be transformed into the form of formula (2.8), i.e., Due to the formulation of f 1 , f 2 , f 3 , f 4 , f 5 and their non-negatives by lemma 3, 4, 5, this completes the proof of formula (2.6).
Finally, for proof of formula (2.7), we put:
